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ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#: A--
S. tudent IDs of Mem~ers Present: 
A4~Yb-g()~ liu 07 01010 ;< 

Al(lbGt~Od~ AVe) n"N' 0 

A'117'in?f, 

Make sure everyone in your group understands these terms before moving on. 

1. Positive feedback: A C~(! ',,, 1iA. <iy"p,." C1-v~ s fvr-tkr r ~e <; ; 1\ t~ 

s'I"J.v.. fV'~ tl.".-I- "'1rt C.9-"'~ :1\ ~~ ~t~ ;11 c~it~ """<J"1!JI 
2. Negative feedback: It .c\"""'t ; ~ ~''''J~ C?-"i!S ~'" 'fF-if r-<"fj'!)( .," H·. ''I'''' 

.. "I,.., \.\.,.+ yl <y¥--. ."> c~,,," \. t 1 v;J;L,;v ..... 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature . 

........ ....... 
J'y~ 

(~ \"\ 11) ;"(~'"eJ 
~r' 

C-,...)f. ei 
QJ!> (~. r ,J'4'" 

" Ci)..v<jl"J rt-or l' I 

C><lC><l 

C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temfJJr:ture. 

/0.-.... -"-.-. ~ ~_Il_~~::-
~ ~ ... ~~7~.J< i(li ~':i~J 
II )V~ ~r' \ / 

VI:! <W"-" ~ A L . I .r'oo<.<,.J 
~"1"""j~?,, 
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ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

A" ~VJ. C14· ~~c""St~ ~v)~~ ~'!A/-5 f-I,.J q\~95 Lm ?(:.. Jr... s,,/"( (Pl 
l~'i!<' Ie?,). 

B. Which specific step makes this a negative feedback loop? 

Tk S"kp ,.~ +l-. c(7Vd~ ~X~:J ?\AJ /'tf/ec/;] I-!- w"I;J},-i G<[~ P 
sP)'Q b ~~ ;r fhJ "'''~\;j~1- I.rVr f-n ~ 'i"v~.ce ; r v1.JIJ le (",j.1.,o(. 

C. How might cloud cover produce a positive feedback? 

\.\.t... 'I"" CMf,k c/.."J, ~l &.,J, It'j y,1'M~J c~k k.?~ v-l.. i
'''' 

Vwl d 6ec,r{ "'- r"': ~:V-{ r;uJb".c!.z ~ f- MyerJv'I't; 1.J'{ ; AW-,yJ .... LoCi L.. 
v~J ; ,,~'i{ e V'rl,J:'111 , 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

v.,...IJ 

3\?bd 
f:r;.Ji(..{ 

("~k 

b"");j ~ 

J4. Jl-tJ'rlr~ 

Cj.v~S" fC-. r 9<;<; (;l 56r ~i!J"S : 1- V7J JJ (e 

r.,"f bee;..--se fCt rt( II] o~ ru. J 1 .. 60-": 

o Jef a@.ev"'tN\~J ~I\)", H •. .,}'""""f~ 
v\";c!" cx..~ J,....,J) 0.7UJt-;l1v::>.l~ ;1ICJ'"/AAiJ 

f'/'(/ t{ 1.I\4.fu-

~le d.,J:, 
f.v,., pv4111{ . 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier E 
snowmelt 

j 
Increased 

scrub 
growth 

:-~ 

·,:;\~iW;=~~:rif; .. ' ' 

START 

J' / 
-------- / 
Increased 

net radiation 

Decreased 
net radiation 

Decreased 
albedo 

More 
summer 
clouds 

Less sea ice 

j 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

lL.. dtCI-u.~;) ~~ "ibt.k, \1\ ~S·!S ev..r",J.;~f' ~~ .. ~ '" C I'I<\ItJ I'-"'H- ,)VVlr<r 

c!1vJ~ vl-itl.-. "H~M~UI ~{t~51l r{~ 1'1),1,b" _l.<c~ \....0,'; 9\. "j~~J.<-e 
~(k. I,,? ~,c~ GI'<,,," K <j~ dOJ~~ b <1.1v:j;h;v",", 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

lu f r-l~Q o~ J'->J'{ ?.J"""'fw;c ~J;J 
v\-.., cl v,.~se5 d-<l:J-I45ed ?J Le,).., -..JL.J- L; 

v,.vsrs It)~ 111.<. ;Q. 

MJ,.J; 11"\. 

lLJ r<;Jk {J!J&1~ ',nf ~Yfkj,,'i 
f ('-0"", ~v; I;L,,; rfVl &c,.Vf;e ,'/- ;'c, '\ 
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ISP203A - Global Change 
Feedback LOOPS>lir!.iWiofl~, 

Objectives,::;:::~""" 
Upon completion of this 'actl~, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when enl;lrg'l in the~st.em iSfh~anced. 
~ s~o+ IX">J.!({\< " : Q,tjP;'r 

3. Matter moves and changes to return a system 0 equITibr . 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

\ (\ c.v..e~ -te.A 0 
~ 6 ~~ !ll.Qm1~u~"(~ ... tl1C\P.lS 

<J DC; icO-z., a 
t> \l <\-k,M~ 
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ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#: 

Make sure everyone in your group understands th~se tenT}l1 before moving on. 
1. Positive feedback: CklM5e C~ r~C'hOtl to -ruv-theV'-tM-0\fJ91n:ill C-hM~ 

2. Negative feedback: IN MMhtv''1U>~(5) s~s+ety) rffiC-:\:)~ vneNd 6acie. tv wo.rJ f'ff()/lrlmlM 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature . 

.-UJ/ '" ' .-, I, i,' (J.J-Y- ... _ .... 

\r-.l)leo-S/lv ..J~ Or- . 
t~o.~~\(Ml 

"--,,,,--~,----,-,, ......... .......-., 

r'(lCvk'~(}S- C><I C><I 

teVVlfWictQ{ C><I 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

2 
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ISP203A - Global Change 
Feedback Loops 

Albedo: 

e··t .. ,. " , 

On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

:1. 

/<:::<~:;~,t~·s:~· , . ' 
.· •• ·Ai~osph¢ric 
··1':~~~~J'ii .. 

START 

Increased 
net radiation ""~ 

Decreased 
albedo 

More 
sum er 
clouds 

Less sea ice 

j 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 

equilibrium. . t fwcrl:t ~ LaJ.J- Q:cL i be whIch 
~;i:f~~~do bf~ ft£Cil-l~ a!JS(JY}()c(=f Irvf~ -tefl1{J, 

C MOYQ aJ!mos:plWvt ~ccbYft 7>WJ--~eajce ~/Y7C{£tN.f--ei2JI01fJC'Vo:itlYJ 
c.f716 ~ move (J/cu{js Jafflftp, 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 
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ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Large volcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

(}oCiIfJ 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

~obaQ ~ctm1(t 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 

~ ko baQ VJG Y (1) IV/f) 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

A'17..'1 tojl 

4l(zCooqo 
4 Cf L~cCao~ 

Causal Principles ;.:;} '-12.'1- 413 s _ 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and ' 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 
Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: i •. ' AA" ,,., . J.~I~ L . " 

f\ VV t""" L Y -(X I Cl-v (ClI.U1-e4L- IYI i"'l...C. V{..r-4u... 
, . Sii...VVLt cM.1A.-Vl ~ _ 

2. Negative feedback. t1 _ J ~ 11" .I _ -/' i , A n A , ;, .. , 
·tt un. 0 - ~\Vlu\"'r (vvV'-'~. -n u:... 0 Pro ") I-t-e. 

N.(A(;...\:;i 6V\ , 
3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~ ~~~\CV~SA~~: 
@"~"t"W'#-I.J") V ~. {\ (j' ~ 
~ ,-C~~cl~\e0\_ SwY,OccJ. JuwtAf~ 
f!: .J-O c, U'i' \\ '\ V' .,0 . H" c,1\...€. 

- if 1..;1£ Vf\ I 
S~~ . 'Ow 0~<>· MtJ '{I 

)(-!; ',.Y \if\ (fit 1/ ~ ~ 
'-"'"""-../--..../""---------------__ '-'. /"0.....-" 0 c..(Ov VIS 

C><lC><l 

C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a ns§ati\'t'l feedback to temperature. 

(XlSI-bK 

2 

,.A..,t 
.. II ..... 

.... ,.. .. 

j5ur41t- ftMflv! 4ere<&., 

/},M .1/6u4l' 4 .... /Co::.. 

~ (1ikJo IiA'k.d'~ 
C><l C><l FG~" 

C><l 



---......... __ .- .............. _ •........ __ .- -----_._._--_ .. . 

ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Clouds <.Nt'(fc+ SuVlljvJn~ bc:lv-lL j,vJ+o ::l,f'tl U!.. CCL!.J../.U.-I/ICj 

OL CODI-eA ~(Nt..Q... 

B. Which specific step makes this a negative feedback loop? 

10u.. i {1 Ute t!.M. ~ ~c~ (ju/ cl l £.6t..a-e JJ-o 

yY1vC 11 7? vcLp C/L O\.·b~lI\ -I 71vt""\ jI)1 <7L(! an YY1 <7"\..Q.. C !ou cLJ 
0Al'. .Yd1.¥U-t .. eA Ib I oeY i 0"'1 5 V)Q I i ~ Vl ;-

C. How might cloud cover producea positive feedoac -0Yl~'vc'2J .+Vv-
~ ~O\:+LAA..Q... coucd ~US .~ 
~dV( pC w{;' cL Cdl jUvL AofI:/-e c.b-o I. 1. . 

J .::1V/'U.- u.1/l~.C<.-4-.r<.. 

v,~ cAwol OWIl !;VcJV/.c/ 0 VI 1'1 -..0VlS(.//iLe. ~ 
Albedo: Co\(/t~ cJ-/. J:;hLL ~. 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.'clf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

;Ve~tivt ta"~bl -tk ~"'J ell- &J.I.j 7{,f'~/7 Ct.!--)!..! 

o PftJ'J11c (G.tJio;< [11I5hj 0.( !fdA"').} ~ kt S"/w, 
o.,,,J J'k j )Q(; 1"($ ~ fly l.4.( l, !.5 C<. (\ ~tfl .~~ 
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ISP203A - Global Change 
Feedback Loops 

c 
On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
scrub 

growth 

START 

less sea ice 

j 
Increased 

evaporation 

(}~'0~ / 
~ ------~ 

More 
summer 
clouds 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

IV\.(! Svj S·}.uvY\ 'S;t~ 01-1 GOt WI VV1~ C0h'vwsyoJ~ c 

N('Al,\;L~. wrLtJl -Lfl.J.b' wt ~ Cbn'VL6¥-p j~ c' _ 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium . 

. ~ () <, \~ (l ~~k:o-0tt:. ~s ./j/bv. Gj 0[-( 0 CV'LJ 

WI c:J;k -.A-evvrlJL c¥tGVVl~.-' eSs-en.h~ 
Vl'1c/(;0IVt') VLLi uvu:;v~ {Lilvt VlCY'1 Vh6Vl"'-j 

Cw.;?l1 1~ -€ q vi I ;kvL.jkrVV1-? . 



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#:f'l 
Student IDrat Members Present: 

Mi'S"/DtpCj/ A3l~Pji1B0t5 

tNv1T1770 
Make sure everyone in your group understands these terms before moving on. 

1. Positive feedback:...e;\rtt\i (A, hi! ~ln CW Usa V\ w nt v,VV1 Uv\ (owU:~ ~ 
or kV\,t ){{fl'YU; lV\~ti ~.(Wvvr 

2. Negative feedback: 

0'\tCM ,h,tM U\M~J ~ tvto."t (etM,UJ l1Hyf Inv/1tvt 
3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~~~. ~~~ 
(Y)O~ ~. . ~ ~ ..... 

1n,r'&It\iA ~k£ <'-' ff}Ut&it~ ~!Jl~ 
4-' (jJ Ja 5 ~ jIDMUI< iVliYtlt-d\ ~d ~ 

in~ "''> eVt{llf 2 b~ ~ ~ 
0<l0<l 

O<l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a llIi§6live feedback to temperature. 

O<!O<! 

O<! 
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ISP203A - Global Change 
Feedback Loops 

C. How might cloud cover produce a positive feedback? 

9XWI~~1 ~. to ~ cood~;:) 

Albedo: 

CtWVl~ hUt~ ~~!i I Cf~ mem .{J"~ fAMily ~ cr IIlGf us /t//IIf 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

I 
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ISP203A ~ Global Change 
Feedback Loops , 
On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single . 
circle. 

Earlier 
snowmelt 

1 
Increased 

scrub . 
growth 

, . 
() ., . ,t~:s'~ , .~ / 

START 

E 

'-. ~ 

summer 
clouds 

less sea ice 

1 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 

eqm;e nttvPYI&~) lQ)} ~etA u ~ IVtVLtCluJ (;~ 
Mt)rc ~1JImVYUN ClJNttiS-~ d.i ~U-~ hQJt 

fRC\A UvfllWl-==> l,Q~~ C\;iwU2\~hYh6 ·~Y1r 
F. Pick a positive feedback loop and explain how it moves the system away from 

equilibrium. 

YYlQrr{ (AJYVUYp~ G ~~Vl ~ -0 u ~) ~~ i Le 7 
dlVH:,ct~ Ctlbtqo ~ IV1UH{A ~ nVt ~~OM 

.~ MP~ oJwu1sphVYl V mMln~ 
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ISP203A - Globaf Change 
Feedback L9.Q1il§. ..... ~.,.,.~.. . .. , 

.,.-~.-.... -"'-" "" ~ .. , 
O• ... ~tr!'k&_~kS·,---·'''·~., .-.-~ .. '. DJt::~ ...... e ~":":;I!L".I:'-- .. ,', -.~~ ~ 

Upon cOI¥I~Jl&l111 b!tllliii8!llla)Uolty, you will be able to: 
..... : IiiI~oS'invEfancf41egative feedback systems 

• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Ea rth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. - -

e.o,­
fV\OY'~ ~ 

/ {I"\ (J:tV"Y\csp h·eX\L. 

«" J 

\ mov Il i \ Y\ (;''fQJlA.e 
Int'rto.SW W"2. 
~% $lj~.:), t '.,,~ 

Cr! 16:» 

surF'QC-,,< -\:emp 

'fO,);y~. 

) V'J-\'j Ice, su. vfo..e e.- '+ 
fY\Q.l ts/-trowA-

lV) u·e.~ - p-eyt't\t\. rms.-t. ~ r M0. Gbs t 
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ISP203A - Global Change 
Feedback Loops 

. - -------------

GROUP#: e 
Student IDs of Members Present: 

Iv 

Part 2: Group Work I\L{ Is(Y302A~! 
Make sure everyone in your group understands these ng on. 
1. Positive feedback: CV\O.. Y'ICi:( lOJJ.A..t4-- e i"1 nCl nc..e.J\ V-e..CJI.,. c...ii a 1\ 

of ClV\~ Sl\stt I'V\ w c.oM9DNX'tb- in sV\S1:;eVV\. \ nc. rQiAA-e4 
2. Negativefe~dback: t0V\Q\l\'orllAV\A.. Ct OV\~ I~ [~{ OYIUYCLL 

<YcY\ 6 f'f'~ l~ e ct- sv... GV\ ~1: l U S, '1'S-t.eAM. ~ f'0Ov.tJ\.- OJ cd ~ 0 ~ i ~ 
3. On the diagram below, show how an ~se iD.. temperature can a~t w~ vapor 
in the atmosphere, leading to a 019!11i"e feedback to temperature. 

~~~7'~~ L ~A~ 
':;":~.;:.!.'.:; •.•. ' .. . ... .... 

'>',<',:" ,"j'~,'._ .:}'" "v4.. 

C><lC><l 

C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

®S(,A.do...c 
\;- RNY\ p '-< 
3 l i ;) l1 HLj d,e <1..Y ~ 

2 
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ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

tJ/C- Y\.9jCl-0VQ.. .fe.Qdldle~ resu.le; I\'L OvV\. O~\O()~'L-(e QjVlClI~'\ ~ 
~~SI::;tI'Y\. <4 (.\o",d L(;)VU'" \:)\0(')[<;' g,cn\ l(~t\{;,; ~ I ~ ~ LQ.SS~Yvv\ 
B. Which specific step makes this a negative feedback loop? C. \ \ m 0. b-e 

MQ..,ny ':, ~ 0 DUd. ca:yrur ~\OQ 'S. S\.Hl l\8 II t \...U V\ l C/l/I. 

lY\ .. t-uxn C'<'lL~ ~ \e ,(,Q.~ whlc.\(\ c.~ CI..N\. 
~A e..rfe..c...-t \'1\.. ~ lA-l(L'''''-t ~, ,/,' t CLle..LQ... 

C, How might cloud cover produce a positive feedback? J uc..-\ 'M C<.: e.... v . 
lG\.~l;\.cl CJ)\f Q/( '(Q;lQ,().A.M ~ Wo..t-vv \JCJ.pD r- a\- <-\'\A.Q.. Io()y'\~ 
'(~ -oY\9!Y~~ wV\ I W\"Q;YlULt~ V\Q..Cl..t q.. te.Y'Y\p 

<=:J0 £4 LLf' MD '('e., ; er'\\rIo-Y\Q.\ (\Q EJke...t - pDSI-!:::'l V~ 
J Fu...d o().....QI:::,' • 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D,"'lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response, 

PO?I-rw·(. WI-WtMk . ~\J..Ct'.tfS I v(\()/e" (' OJJ. <;,/~ WQJ.)l.d 
(' ~ -\1t)M 1{.t.fU c.AI~ ft-. Vl C/ t~ ~l ~ be.- o.Jo:AI~ 

~(<;. ~d ~I\~ ,((\('-t- ~\tlU~. 
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ISP203A - Global Change 
Feedback Loops 

'_" ~t 

On the diagram below, a) insert arrows to abmplete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

::'-/-+,:.; Le'ss. <~:\\_, 
···.·~tl"i'1ospherj~: •• E:;­
o i<_!"_::~',i;I~a~~$ :,; >;: 

Increased 
net radiation 

START 

Decreased 
albedo 

More 
summer 
douds 

Less sea ice 

j 
evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. -\.UA.:h"'tl tdw"IIlSpt.t.ve.-"1 
USc;. ~ ru, -"1 Mve wQ-:l{I --"'I MCf~ eJJ~fIv'l 
-, ~ cloUd. COJllj -"'1 c.oo\S (k;I:wl6<;. ~ 

<;,W-ft.. off nQ\W( {~S. h e", \Mubt\ VW"l /IzNj 
COO((,~. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

M.t.AA\,,~ <;"'~Q.. lu... W\(}J(.,t<;. Lt.t.. (~cAve- <;w--.hCl'S, 

OvbsWb'(1~ w\v"-(.. "'-toJ-, .... \'IIlM:::-t~ Mere. o..;kvltJS~ 

I\t~~. 

4 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

-~-~~~ .... ~~ ..... ~ .. ~ .. -~(~.~ ... --~-~~-~~~~~~~ .. ~ ... ~.~~ ... ~- ... ~ 

GROUP#: 'F. 
Student IDs of Members Present: 
fH'?3~ '!:'-Iaq JJ, l(UItr.:3t. 

A~!t1{5u 32.0ALf3~ 6~721 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: L - ,.. ",'.I L, .j'-' 

:rVlLIdI~-e. 1"'\ (OVV1/()rl,tlll, ~jI'\ ;;.y;;;r ~M "'''<_ -
c¥I~. 

2. Negative feedback: 

JI{rc/i4.~(. c/IItu'"'~(' }V1 z,iI~f~ Lw;"'Y'J,t CIW~c<~ I. L.' 
(Jet, 7 r / (/rI.!:.r( W-(d~. 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. . 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

, . .. "> ll./ /;~~ M,+O ~(.~ 
~ ~" .• : .. ~~ fU/{1~f1. (11 ~.: 

O<!O<! 
O<! 

2 



ISP203A - Global Change 
Feedback Loops 

,. 
.. 

tllf" ",' ,,""", ' 

"".::". 
""', 

, F 
Questions 

A. Why is cloud cover considered a negative feedback loop in a warming climate? 

B. Which specific step makes this a negative feedback loop? 

,6p"HlIVI , ' 
b; ~ /#/~ t2-tlJ.JJf..... $Vv.tA/'-

C. How might cloud cover produce a positive feedback? 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

1k !~sf':l1y;<--- fS crc.Ptfd 

aPGdbd. 

1h. !f/~-J/~ ~ c~J... by ];11£f/~d 

OJa(J~Y1 uNJ, /I t1/fIYL jll'tdI heuJ.e. 

3 



ISP203A - Global Change 
Feedback Loops 

.-. 

On the diagram below, a) insert arrow~ to compiete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier ~ 
snowmelt 

j 
Increased 

scrub 
growth 

'0 

Increased 
net radiation 

START 

-d (!.oil; 
(lJ$ijtp~ 

\~ 
Decreased 

albedo 

'-----:;.> 

:~:t,i~~~I!~~~~;~~~ ~- Decreased 
net radiation ~----

," ,;,,,,, , 

More 
summer 
clouds 

j 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

(JavrJ (6Vif 

III t . l' 5cP'( ttJitfr 
1m,,! 7 -7 fv1' ~ clof/ts I -.:;. E/Jtfui 

?'JWeJt CllJ.-f{s t( f. $: iteM ItbSllvJt:;#;'n 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

)i /""'> 
co,--

4 

thl-~ 
<t5'----



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

---------.--.--

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to retum a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

----- ------------

GROUP #: c" 
Student IDs of Members Present: 
A"t07}7"1,<1 f\L\\2)'1t'l"'O 
f\ L\ oco-SQloB 

AI./').').. ?-4- I 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: ch_jL <lcVl1'5 r~/io", 1-. -fv¥~v -f1..t, iJn'l''''~{ ?k"-~'Y-

2. Negative feedback: eh"~i' caoy~ (f't'$",,"'"" re',v'r "' .. ~./ T¥>"V'£f f,..~_,~ 
./-0 v.rfA./tl! (!.,? vi r r'l"vIV"""" 

CA. ~ c\ 0 u d S +tx-'('(l 
+~e(-e.. .\~ £.c\-e.-ej 

re\ea..GeO\'i\to -\\r\-<- 2 

CL-TIvl.D~\je;0(. - w()..,,{Y\-,~ '\-\- u~_ 

C><IC><I 
C><I 

0<10<1 
0<1 



ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Bec(1U)e.. it (CP(e.c::\0 'So<Yl<:. o-P-t~e s~ SU"~~J~"t 
~\'Y\ h\\"h"':j e...o...l'-t~ j \OlAJ'-etfI'2J -+h-e...+cr-nperCl..-hl.r-e... 
B. Which specific step makes this a negative feedback loop? 

\ e..sS \=>Y""DOuc...-o.OCl 0\' '\(\-\T()...I{e6 ,f-c-olfYl O-..Osork:r<::.O 
SlXll~\rIt, . . 

C. How might cloud cover pr09uce a positive feedback? 

, l,t)V\.ex\ L..\DU~S ~'\rr'\ \.-\-- '(eko.se.S. cy"\€J('S~ 
I (\--\c +\'--'e. o....--t--rv.OS{J'<l--€.£--e J uJG...n"",'\r;j ~e... 

G.:+\Y\ () s ~'" -ec -e... .. 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

3 



ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
scrub 

growth 

Increased 
net radiation 

Decreased 
f;--- net radiation 

START 

Decreased ) 
albedo 

IC'lSS 
~~ 
C\.~ 

More 
summer 
clouds 

Less sea ice 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system cioser to 
equilibrium. 11-")(> LV D..(Jo<o-.-\:iC)() 

mD{'~ O-.tmos~\t~ c... ~ \ e..sS 'S-eo... ---, w"'t\;;;\Th«~))----" 
~-e.o-t\5 \c..-e-

---'"> (Y\ o('e Sl)('(\ V¥"I~r ----} 6e...s-. eye.. k .-->, 

Clouds '\0..6,Ot.tion 
\e,s<; o:::\-m DS; ~ 'r-,.e.<I 

ne.6--\i~ 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

\<IDft. C\-~Q')r\vex\~ .~ \eS;Sw.\C-<:.. ~ deC· Q\\oe.do 
'n,eo...-t1~ . 

~\{\l1fG~ 
X().D\O: 
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ISP203A - Global Change 
Feedback Loops 

Objectives '~""'-'(""'~ ."~,,",,, 
Upon completion of this activit)jliliWotj'l ~i ap,le to: 

• Identify positive and negative f;~db~Cklty~~s .. , 

• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. MaUer moves and changes to retum a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

,- - --- ..... --- -----c- "---.- .... -... .- .. ----- .. -

GROUP#: H: 
Student IDs of Members Present: 

AY6Io£fYtfO 

Make sure everyone in your group understands these terms before moving on. 
1_ Positive feedback: COU3e'3 v.eaClILJrl t1) further me 

\)ns1\'"\oJ Chong e: 1 n &lS-lefY"\ . 

2_ Negative feedback: (;hOf\~e -\-hO:t cooses +he () pr:DS lte 

vesp0f\Se In +0e' ~IS+em· 
" 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~ .. 

y 

C><lC><l 
C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a~eJeedback to temperature. 

\0s,n~ 

'" A ~r 

~.!,; '2lyA:~~'~ >,--e -rf\ \~<:O-~-:.:- +e \'Y"I p 1(\ C veQS{S 
~"!'Y">'-":::) \0C . • 

~~~ 
C~;"~ ~ 
r<"'-f'. 

L p~tl\ 
~B:::-''tf--.::: p 

2 

0<10<1 

0<1 
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ISP203A - Global Change 
Feedback Loops 

Questions 

fl
k ..... ~. 

-, , 

A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Be: ca use. Cloud CDvEV \01 0 C K3 su n II .9 \'It 
mO\(Jf\3 ~ SU(-foC'e +erop. cI vOp-

B. Which specifi,~~S~gati~eedback loop? . . 

~ ~> 
+he +emp inc.veQsinQ In +-he: beSl nl (')c, <+ It 

ote ueo..s \ Y'\ 5 \ Y'\ +I--e ehd· \.J 
C. How might cloud cover produce a positive feedback? 

Wnw elcu.ds ar.e. tv-rmed (-(em u:Jate( vttpol; u&uid 
Wa!-er rYlol£CJM.e.S tUe, fr>,rhAro. When iDDmb ar.e 
~I ew'Cfll is l~d.) I)J/;UCk.--g 1,tfe8 DJ-f k.e.a+-

Albedo: ~, 1,J'l~. 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

1+ LQ/IMd (L'& ttl-/? in less g lact.e.rs aw:t l ce. ~, 
1t\e,(Q£Qlr\9 9\o~ IDCUm'':1 = f>1)s»1v-e- feed~ loop. 
G 10 boJ wo.xfn''19 I nCXeAS€. = 4emp 1 n C(e.asJ2.:::. • 

~~e.- In 9ItlCJQ(S/IOC = Mere 5W111fJht- tu'H1C9 
~~ 'Swtace, =- InvretLSe.- th l(\wair2d httL\-'­
\lIcy~e ,'n ~. 

3 



ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Increased 
scrub 

growth 

START 

Decreased 
albedo 

More 
summer 
clouds 

less sea ice 

j 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

4 



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. MaUer moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#: I. 
Student IDs of Members Present: 

1\'100(){., 73 '1 
A:L.\l6,\6110 ~\\10~'1\\'\ ~ 
NI01ft(O'3'fi,,/ "\ 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: A c.'c\o.\v,,""· \.. . '-' ~_ ,~ < 

. \-Nt ,..,' \'f'\ T\\ ... ":, "'\), ..... " "",v.:,""", hJ--q-'r--u- c."'C>-f\ S 
\,~,,~ \ 1-;'~1>'rc:.M '5u...'O.'" \-\--10..-\ -:.~ LOI'I)~~-\- il"\ 'r~ ~u~>--.. ~ 
'"""~ ~. . " • .... ~l I'I'\LI"'(.t.\ ')e::> 

2. Negative feedback: e.nO..()'t" i." 0. .. 

r~~ r "V\~-<:. ',,,, ~ <.. •• 0< ..... ~_. '"l,"~cc....u.~q. C>.-'\ o{>p<:>\\ ~ 
I J-, >. ....... S~<.'" \-ho-\ J....\, '" '- _ •• to eq ....... , \", b-riv->VI. l "... .. '-\'>, ~VI 15 <:.1 \) \ er-

3. On the diagram below. show how an increase in temperature can affect water vapor 
in the atmosphere. leading to a negative feedback to temRerature. 

O ~#o.a /;;." &.~(xc.O-.")<c\ TCN\~. 
" "f@~. / /! 

" . ! ;r~ '1.'// ~ o~ o 0 ~='~=C~, g 
~ t t 

~ t(" i% 
/;." ~ \IX.\~ 

{v <;.v-.f\ \\ '"'~ lr 

\N '" 'K-r \I CJ.-f' 0("' 

O<!O<! 
O<! 

O<!O<! 
C><l 
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ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considrr~d a n~ative feedback loop in a warming climatr? 

Clo-As block.. $\h'llal1t- r-e+\ e.c-4llq {it<L f?Jte rev b"t.ct.. 
rlL-k:. ':S~qC.e, Th.\~ i-t'lef\. CClv~e--s-i "t 4e.c~4~e.: it"[ ~(UI'{fJ. 

B. Which specific step makes this a negative feedback loop? 

1!le. lI\Cc-e.Cl5~ If\. cloo-d:s. __ . 

C. How might cloud cover produce a positive feedback? 

.::C~th~r€... b;" '\~ l'I'Ll-e-'ls~ )/\ 'Ilcz-k, V'ar,1J ~t-~ leJs -k <\.'1. 
~f\cr~e... 'tn. cl<!lv! ~~"IO.+~Clj\. f'('o fVl ~;>s J ~e.al- is - rfJects::eJ J<J.r!5 
-\iLl'S ~ ILcc£.€... d't't Me, tv\o0i nea.-t- -C'l\.~ ~~ It'\.. I'IlCr-eA.~-e.. ,'vi 
50~~ t~ ~e.f!t1ll-re I <t1'1 +h t III {,ttclL -le- it>'! M~ t'&!:'~ ~fl uJ.er­

Albedo: ~~<l\ ~ o'I'L e.\I<I.~O\'<t ~{\ 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.'lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

~ ~~ +~'-L ~~.e~blltl !O(')f' l~,s h be.ca..v:s e. 

\)JG\.nY\~~ (It.Jse.S tht b ~ al~de.rs 1 
wb~h. n:lkJ ~e. Str(t'-S f<lde'cttp;ll . ....L~ +h~ 
\l\.&w..~~-I\. ~"$ b\:l'''3 ttbso\6-eJ) +ke.fl +~~~ UJOu[~ 
f~ 'S \} t +- - \'{\. ~I fVt t Ilj J L & "I f kJt'-flj +~ ~ 
~o~\·kll" ~ +€-~J b~cL l0d f 

3 



ISP203A - Global Change ~ ...• _ 
Feedback Loops . yo 
On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
scrub 

growth 

.;.-<";,j:: :-:tel~, 

'i::-,'_~t~o,-~ph~~lf:: ':,' I!::-­
':;:I-i~a~~~· . 

Increased 
net radiation 

Decreased 
net radiation 

START 

'-, 
Decreased 

albedo 
<~---. 

More 
summer 
douds 

Less sea ice 

j 
Increased 

evaporation 

I 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

4 



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

S. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

5\ldQ(lf. 
4-eWJp f ~t<)Cfeo..~ \~----;f ~ ~l'"C:tYlry 

D(rof\S 
~ 

i W~IJ.Cl-:; e ~~" mcve.. I tl\). 
rYI()f"·C _ \VI1Y~AI--'ill -: _~ovd.<:;. 
~-eY <OUt1\I'I'(\1 I ----.,.-/ 

q:~t~t .jW~{'I2(f~ ~~ ):'IJV{GCL 
----__ Par! 1: Class Work L- , i-()[Y1\f ~[ 

A. On the diagram, label the steps that illustrate the positive feedback loop or 
temperature between atmospheric temperature increase and permafrost. 

ietY\Wfl1\\)V i 
\f\ Cv tQ\ ~Q-

r:"rr,';I,"f~ prnrQ-\'fOJ\: 
- -{'I'll \ 1 ;(" 

1 
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ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#:j 
Student IDs of Members Present: 
Al.-J 3:? wy Lj b 
(\L\.C2 '2 'OL.\.1l1o 0 
A ;2CoOn~2 

Make sure everyone in your group understands tl;1gse terms before movin~ 0']: . 
1. Positive feedback: 1\ CVtCL~ 1 (\. "\ ~ <;;,~<t:,ie(Y\ ~ c:Q,Q2t.s: 
0' OJl?-~~ ~ "\ir\C\:X CA Ctf'0QOne.Yf' 1{,) 1"'-1 
~"" ~ Q)(\j\ \ 1)(J".eH.J"\e.\, . 

2. Negalive feedback: . q" ~~ .<r: or n Y\ FY) D~ He!' 
0l yh~ \ '%\ Q )'U\\e.fI'1 ,", \Qv\ ~ ~ I '-1"/'(/ "'\~-\ 
( 1~O C$'\ 01tf\J2V Chl)JIV"")l,l?S .. 

3. On the diagram below, show how an increas~ in temperature can affect water vapor 
in the atmosphere, leading to a('r~feedback tOJemper:ture. 

~'."!"'\.'".+0:.''''''' r1'Y:GE.'~'.i1,·:~':··- ~Wi\J(jo~ .: .. ->:,','-,,,. 'l:::..(,,,. I_ .-. \~O' (f'i: • 
• :- ',':'1- ,:,~ l l . '\ VI 

~ ("'LC\\te~ 
l' (f)0tS \ 
ttrnV'QJP 

O~~~f-- CC\V't~ 
\:; 

C><lC><l 

C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperaturevv,C ~ un 1 fO\-fLt-

-0 'reflettS \I' U V 
fYJo kJ ... A <' . 

~'.""".-.'.;."'. '..... @.':!:2'.~ 'C/ow ..,......... ,.,,1 'i'" '. ,',,.-•• ·c-. . 0 c1CiOr/0 v c, ! ! 

t.l0 i l ,-./ 

2 

~ !, 
I \ 

C><lC><l 
C><l 



~\) ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

btCDJ)\t tY\t OY\~I'Q\ 1Lrn\)CY\);-tIJ(;t -10.CfeG'k 
YS 'l{)tx-G -,YlCUf\ ~c:~ro tCJ'(\~~ 'tfcrEC 
B. Which specific step makes this a negative feedback loop? 

l\1YiIilrf, !I ClV0' CidUCl8 lJeIV19 fOrme d I-eQCkS Y6 
e,XfrCl 'B\)Y111QYl1 TO De blOCXtd, 8-D l~N:'J le3S 
prodJcncn~f' 1l1tKIrecl \\~y\'1 frotn c\p~Grb{'1)Svnl'0ytt. 

C. How might cloud cover produce a positive feedback? 

C\OIJO coyer COOl d ~toquc.e a pcmn\je ffedbQCK 
beCO\J3e wn{]n\ Y'le ~I\e'( rY\a Ie CD I-\:0 VJJnQ ort er 
\8flngeYQPorC1ltd !vntrg~ \~ '1~\eu8~Cl, me 6\IjBrB~ 
I ~ Ihe~ IYl CI \ -eYl -e)(UU, I IN n leVI Q a as' m 0 l't rieur to 

Albedo: t ne ann GO on (7r~ ,v 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

If mor-e \C-t rne\'\~, t(llirt IS mOle of' 1ll1C eClrtnG 
~lJnuce C\lev, Vno\ \0 C\PSO{ OIf\9S01i \\9Y\\' lY\\0 
\eCAC\S '\0 Un \nUe(\:Si( \n '\ en!!) \JC ((\\j~e t\~ svn \\~VT\ 
\~ (lv\\\!t"dciJ,l() ,YiIV',{t," .\,v,I(~:lrlV)'\ I2:nCy ~v\ yej-eClSfci 
OC1.C:~ UiiQ tV1\:; OfVYi02V(iti\ Hlgner:t ev~~ Ilad 
~o Y\\OYtt\JC\\X)¥C\~\011i\j\\~\\ (X) \f'C\cts to ev-eVlU\\C\yYvt.l!X 
-\ tY\'\\)e'rO rJr-e~, co~sm8 \ ce \0 vv\QJ \. me. If\crcCl!;-Q 
In \ C z Y'f\ e \ ny~~ ,0:t W~eV\ Cl 8nUl~~ v'\O W \ ~ \ ~ c\ 
pD'ZJ\\\ \1 e vcuxwCk , 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

START 

Earlier 
snowmelt 

less sea ice 

j 
Increased 

scrub 
growth 

ii" "iless, ,,', 
['J\fri;qspheriC 
•.•• 'H~~tii)~ ,"'" 

'-.......... 
---'0 

Decreased 
net radiation ' . .( 

Decreased 
albedo 

More 
summer 
clouds 

j 

E. Pick a negative feedback loop and explain how it brings the system closer to 

equilibrium. me law CloUds rno.t fOrm b\O~)( 

~\)n \ \ W\t 00 ,Y\ err roc \"Q \2, '0e\(\ eCteC) 
\ rI(Sleo'6\ or oO(,(j'( DeoL TYl\j rYl-e OM Ih.Ovt 

\ t tn e6 to 1(...)'n II S!J ~ C\ fY, DU rli 0 f' tN'f m C:ll 
e:neYQ)'J I n ~, 01lilo«'pNr'E' Duet< to 
eG)v I \\'OIIUl"l', 

F. Pick a positive feedback loop and explain how it moves the system away from 

equilibrium. )e.~ sm Ice fYo\Y\ tDm\)-erC\\\Jf-e lot \'1"\0' 
o?n-enc \/leCI' WHJ 1t.·Q0.0 to le~ 8U\rQce~ to 
\efie~i S(jn180 l~re l~ mC~~'(;\0€a '(I.Qt (C\[\lo(rwn 
nur(l rnurt' ~un KrelnO, OD~o'( bed o.n c\ CYi C\1)(}~cJ ~ 
\ 0 In eYiflC\ I -rne(J'~16' V\J XII Oil \ t:C\ ()~ to vv\.6 ~ tt~ \w e 
r ecttu '(t. \ "CJ e()1'Q,:, 4 



ISP203A - Global Change 
Feedback Loops 

..... __ ... _ .. -----------

~L\~~?>~1 
ll-A l-U LT O'b tQ 

Objectives I \. ~ 
Upon completion of this activity, you will be able to: n ;11\ /\ t f\ \ L n lL 

• Identify positive and negative feedback systems I \ - \ U Lt lJ) J ~ I I 
• Describe how feedback systems impact global climate change 

Causal Principles A4-3(Q~Z4S2 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and ~ 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#: K-
Student IDs of Members Present: 
Al-J3<Ri(J2J153 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: 

0. Ci1cu/"~ I h ~ S'j S.f-e1'Y) (' CLLJ s.e ~ 
2. ~~gttJ! fee~~t~f'V) . 

J\-n cvevv+ t:Q,uSCS tvtnK #lOA- C-Clll~.s less-of +fLe 
Sarn.e:. 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedba~ to temperature. 

O~ ",~ .",-,; ,:' /' ... 111 .... 
~ -,'.'.,:. . ~'f'" 

c tDud~ r lfU .. ct­
+f\) rM,'( fL1t6 h 

b~ IYl+-D 
affi\()Sp~ 

C><JC><J 
C><J 

to~is. sun. 
r\.o+- aJ).IJWtnDr L ~ 
+-0 h~t t~. 

4. On the cii"olr"m below, show how an increase in temperature can affect water vapor 
in the , leading to a ~ feedback to temperature. 

. \i)h /tt(ft' 

~CJ 

2 
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ISP203A- Global Change lL'" 
Feedback Loops r 
Questions 

A. Why is cloud cover considered a negative feedback loop in a warming climate? 

--r \ +em l-r Yf.:f1e.CJ- SOn ltq) Vl (. 
...LT- W vJ 0 f -I"A tll-t,", CCWCUJ, f1rD m eCt.-rt-h 

I:' l.Y'JI \. v l J\-tty) ~p~ . 

B. Which specific step makes this a negative feedback loop? 

C 0_ ('I _ +tu t\rCl..f>°t'-\l.0 Y) ea.u&L~ lD lJ,Jl \ i'-Zllcehnn (V\ort w O;;te.\ y-- V O-Fa() W eM 
. "() ~OV1~ lVlIO mOrt' OLD 10 ciS 

C. How might cloud cover produce a positive feedback? 

M 0 1(( WCltU VOfm tc holot v-cutLCUW V) 

\ V1 ():.;H'Yl..ospNUr-e M/OS'lY"L~ fe,WLP lVlc.N.t:1&, 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds refiect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth',s surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. .,' 

D.""lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

_______ WOJU 

~ (Y\OrG t uoL~ ~ fYlD~ ~~~ 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

Decreased 
net radiation 

START 

Less sea ice 

j 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

_ more. WQhA v Q.PU y' 

--- CD I) t S -efiAiA GHLf l h pLQi\- \'uQt-Ld 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 
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ISP203A - Global Change ~ 
Feedback Loops . . ..... .t.-. 

Objectives .• , .. ~ 
Upon completion of this actiy[ty, you will be able to: 

·.;.:ldentify positiw,e and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 
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ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

\~~"lb~.f.. ~ , •••• -... -.. -... _ ..••... __ •• _----- -----~---.----.-.-... ----------------, 

" , 
-~-,\ '" 
'( ~: 

" '. ~. - " 

.,-~~ 

GROUP#: L 
of Members Present: 
,1-'11"1:' 9-~ 9-') 

_ill"""""" NI3i-ICV13Z--l15 

Make sure everyone in your group understands these terms before 
1. Positive feedback: C "'" lc G "" v ~ "--5 «- ,- t '-, I oJ ~: (S c(~ J 5 C J h Of C. ('); + L, "-

5......,"""e... ~vt>d. 

2_ Negative feedback: C ,_., ,," ' 'J. I r 'c' , ,,,:,(-',P,,.o:7(' e- v.:,,-;--, 
Y"- v ... ':' ::'·.<'l;"v)(~ e..V-e..;-l r ir"'J1G, "-kJ .... ~ .... ~ .. ~"I -

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a.F.1~ feedback to temperature. 

p 05;- '~L. 

8~\,:~;i~~~.~ 

2 

I ~x: ~" . .\ v. Q ('" L- ? f t-L .... '?~ - J 

le"J:, f. hu(.,<>e t-'",p, 

C><!C><! 

C><! 

C><!C><! 

C><! 



ISP203A - Global Change 
Feedback Loops 

Questions 

• 

;.L 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Clo"A {Qv€'[ ~ID",k~ f~t. 5:"11 ",."J jGC(C'~:;":' f-"'L'fer<~f-~(e" 

B. Which specific step makes this a negative feedback loop? 

,ey"pefhr-UfC. ,),,{l.S vI' /~H. 

C. How might cloud cover produce a positive feedback? 

L l1> u cts G,,"':'!, (<.Ie.~:J&:' <'L",e'j~ ,\ 

ivL.~£.t, ! ...... C(e..A-5-(..j t£~fle(-.I',-lufc.. / 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. 'If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

f'PS i i- ,'v(' Fee.-JI,,,,d~ ! "'of' be ".,,,.'J.5e. Ie.,,; ~1~'/e.O r~('ru..-r 

>J'1I;")'lt ~~j 1"l,.,. G".( 1-<:' ...... s,rb> '/k-re, 1,<.,,-,1-/ /~ue,-;\,:.J i-<- .. t<r-c1-v/<." 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

,"'-, 

P ( . o.s;r,Ve..... 

Increased 

::t~~;': '. 
.At;';d;;~heric , .. IE----j 

'H~aphli' .. net radiation ""." 

,',." . 

START 

Decreased 
albedo 

More 
summer 
clouds 

less sea ice 

j 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

! I ,1 ' • 
L !~_)~/ r' e 11.,/, 'hf, 'I.,~ ~ 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

f(o,~ tqV':: /J {: .Ii ..... , , 
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.11 
ISP203A - Globai'Change 
F~dback Loops "':':4. M 
Objectives , ' " 
Upon cbm!~I~tion of this1lactivity~ you will be able to: \ 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. MaUer moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagrarn, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



"'11.~ 71 
Atf~~1/n5 

, . . ' 

ISP203A - Global Change 
Feedback Loops " 

Part 2: Group Work A'7b7/£3/7 
Make sure everyone in your group understands these terms before moving on, 
1. Positive feedback: 0- GnO.flge. --\+a+ CCLUSeS -0..r+-he..r ChO-Ylge 

('" -t-tr>e £OJY'e d,re d-.o-; 

Present: 

2. Negative feedback: c:0-. cVx~ --\--Ir\cct--.. Ca:..USeS ceYto.:'se b Oc C 1<' 
ibw';Ln:\eq~( 1 tlonLVYJ 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

", ,_,.C' 7i (e.- rt~Je~ .. ~ 

~ (Vjo'fL:,~~L'~~ - y...",OVlrJe.~':-; 
.-4'i '. ,)q:'!1's ""---- . _ J" ~~ =\;""'J~~, ______ (-1'''' ~<T 

/u ,//_.-- 0' 

(oOiS '-'-5 ./ 
eo-Vel 

/ D"-<- \-\-..0 ~d' 
, ,(I' e....}"-~Df<'-

\-_. 

0<:l0<:l 
O<:l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a ~ feedback to temperature. 

-/-

0<:lC><! 
C><! 

2 



• .~/f. 
ISP203A - Global Change 
Feedback Loops "., 

Questions \ 
A. Why is cloud cover considered a negative feedback loop in a warming climate? I 

C\S SlA-,,"-f'o,-.e ~pe.ra-n'Je .. l/lCfeOseS/ Yl1cye /-/20 i5 €-<Japorcri-eOl. 
cv+ of 'ocean'S, l.J..>h;.c.h 1"c::.eC\ses '\VIe CLrt\CV-'l+ oP Hz.6 -.toffY 'I') . 

CI-/yn03fheFe. -n,,:s u-ea+es YYlcYe., c {cuolS J wI-, ,ch v effecT s.o..,,(~~ 
QY\oL Ceols"--t-he ~OrTh S ~pe..ra-ture , 

B. Which specific step makes this a negative feedback loop? cJ., ~ -!em a-I 
.-r,;.,,~ incyeQseoi. ~pe.rcrlu.re Ccu..tJ'eS Q e.cr-ea"5e In ~ 

I, 

C. How might cloud cover produce a positive feedback? (Ytat.' en 
\UV'ne..rcdureil\ueo.seS ) wh('ch c.a..u..5eS VV\CY<' .eN

Q
(' , 

I" ..L D. v>k\('cJi L.00L-L1c/ 
l.AYlic..h COtAtol cCU-tse ~~ clouds ,b-'\tY"""" I '. Co of 
o..[lblAl <'Vl(y~ rctol. ,o:hO'> -to "J,e-/- ---{yapped o..",d. re.~lII f-e 

Albedo: 
ba.c~ L-vh,c..h wOvI.td ('ou..tse ~p. -to Il-tuecr::;.e. 

On Earth, water and soil covered surfaces' absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

3 



ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrowk to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

-'-- START 

x I 
Increased 

Decreased 
albedo 

less sea ice 

j 
Increased 

~poration 

/­
r=~ 

summer 
clouds 

E. Pick a negative feedback loop and explain how it brings the system closer to 
~uilibrium. ~ 
'{Y16r e'ct.-hvtos(JherlC hE'd-~hn~ ('O.).,tSE'J' YY1<!.!t-"9 (;) . 
l(t-e,Wih"Gh 'nc.reas-es (UJClporcchO"- I uJ"HGV) C()..A.AS{'S 

,iVtCY£. c lDtAciS ~ .-\DrrYl I u.:o"'pel1 V-e-t{Qc+S SI.Mlligh+ 
(cu...lSln':':! dec..reasecl n.e+ ro.ctr'o.-j,o.-. Whlc..h LQads. 

--h.:> \.e S .s '0.. ~Oc,p Vt-enC.. \n-eO -1< "j 
F. Pick a positive feedback loop and explain how it moves the system away from 

equilibrium. 

yy\o..-e \vct+i'j leads -h:, "",,,0< e SYle>v::> .N1eJf,1"I3, u.Jh/C-h 

CQVs.eS' (ncrea3ed SCl"LLb 3~) u..>h.,cJ") ojO$OrbS 

more radla+\(Y! -~~ S'\Y •. V) (1' Y\e-l-rc<clro-l-.o,) which 

( o...tA ses (Y'\ cr e. C\. -\'1Y\ D::.ene.fl c h <OCdVl!j 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

?OS\t\\te. - S\)'('(\~ftllTl~ e(ll.l~-S CUI eV\I'1CtJ)UQ[ r't-CtQ;H{)f1 <;: of 
-sDm~th\9 ns.e. ··ClrtM~ \V) C! SVY;J-eIYJ CCWfSeS ftjl(11U.k' 

~hClflt}tY I V1 Ct5i.J SftPh. ~OrN cC(YJpon enf I nU"t!J-ge~. 

n t(;.P.j1 V't - 0... (jhCU~ t VI Cl crycS: tcfII} UU.Js-t:.5 
o..fi () pPOf:,GK reopoYl8C. WI ·tiru. sy2.1 fU'Yl [:SuCh 
mcc 1- -#Le SljSfU"n"l~ ~ LO£-Cr To eaLJ~~VU Yh . 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

-----------. - .--------\:--l--..--------- ---

GROUP#: \~ 
Student IDs of Members Present: 
'Al-\2li1.ltC\Sq~ 
.iN ~la1'f't1 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: - <:.c A C" 

~'\C()-eS i 1'\ CA ~-'..\ ,,=>\Lhj C0L..U"Is-e.& fe.x~ 
~~ '\ r 1)u. S,CCl SG-vv--., 

2. Negative feetlback: 
o..n e.>J€){\.lr CCLLl~es e\leM\T<::, ~OI.:t O:cUJSe..s, \e...SS 
GF~ ~VV\~ 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to ~tive fl:ledback to temperature. 

~;,.,V<- j, 

~ .... '.-:": .... : .. } .• (... r!'i:L-.:~il;;"".!tf:'=-:~~:·j;t ~.: 
~ ':i>.<;.'1i~ '{V\CAe- ~VY ~ 'I" 

..,Ij!ii§.iii$ OLL o.:tMQ)~p~ 

CXlCXl 
CXl 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

2 

CXlO<l 

CXl 



ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

~ ~ e.\O-dS '0~ \::NL '20nl'9'h.t­
~ ~IYtj r~c±ed mL)L ,n·10 ~ 
CJJir'ro~~A... 

B. Which specific step makes this a negative feedback loop? 

C\cvd6 Rfto-Ci:;lrs 8J(l\8Vrt 

C. How might cloud cover produce a positive feedback? 

'b~ ~ ~~ lJ0J\.D.Y V~ \t'O(O Iv.q 
~\~5~t ,1'1 ~ Qj"1'no<;yh.e.Ne. LUhiulr) Ca..u~ 
mv-vp -to i~otS<. 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation ana convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If QJo~ warmi causes the loss of glaciers and ice sheets, would this result in a 
n~e ositive edback loop? Explain your response. 

3 



ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
scrub 

growth 

Decreased 
net radiation 

START 

Decreased 
albedo 

resjo.b\{~ 

. -0ffi.d 'oOldGMore < summer 
douds 

j 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

,~t9--t)\.QJ'tLJ1..3 ?uC, IYI-tO Vll Q,~p~ 
~ VVLO(L ~n ~ p~S V\c\OS 

lCh~ 
4 



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when ~ in the system is balanced. 
:=: 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#:<D 
Student IDs of Members Present: 
A43lP"\"3'32,O A345QO'l1l 

1t"110'1(Q1d-2 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: cWi-v\oy 1V\ <An ~\tC{\t; ~~~ \0 V"W)ef c~ s ~ 
\V\~"\.\< S2:i.,et ..e""U\..~. y 

2. Negative feedback: 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a ~e feedback to temperature. 

'>c'" .. ~ ... 
. ~ ~v~ 

t-t-'M9 \V\t,~C<. ~s. 
~ tt-s r-e(Z V'V\C\ t'!.i:>S\ 
(lee.vY\J;l..Fe.Ds \; \2.e..~ S' 
(02- f\ 'N\.t t"'-~ o..~ i-t i'\­
lv\~('-'t. V. s LLv-<. \s 0 \'­
~eV\lnw'U qr"'~ ~ 

\ V\~P-<>-eS \-c..IVlP_ 

C><!C><! 
C><! 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

2 
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ISP203A - Global Change f). . : 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

(::\Cuci.. t.\)J(:~ blOG~) <3t.\'VU D\ "\IN<. \y\L~(Yl\"'J~vV\ l\Oj\t\.t 
wV" c..v, u.&\_Ch t\J ~SS \~ It G\AJ~::' t-{.rN'\~ROc1-u~ 
to '<)D ct.~v---. 

B_ Which specific step makes this a negative feedback loop? 

\\I\...Q. C&\.C" \\A..~\ c:\WtA$ ~i'YI ~ blc(}\(.... \V\~~ t\OjM 

9. ~DvvdS \t-Yhpew..mR-rl l""Y1l\..US It- 0... -n.eoy-'0.\rf' tteol\:::cLa)::.. 
\~ .. 

C .. How might cloud cover produce a positive feedback? 

~~ (??-Od\..l c..,"t\.<W""""\ ct cl()uci..~ r(2..Cd..uas V'V1(we(l 

~I.cvcl) wv\l..ch ~:5 ~ O-Y'I \V1~'&-t' IIrI 
~(Je~~ INh(Uh WU-V\ C\\lISV-lS V'V1~ 

CA~o.. "" l\::> Lo{ P ~CtAu~ . 
Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy .. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it.. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space.. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy .. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases .. 

D .. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response .. 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
scrub 

growth 

START 

Increased 

net radiation ~ 

Decreased 
net radiation 

Decreased 
albedo 

More 
summer 
clouds 

Less sea ice 

j 
Increased 

E. Pick a negative feedback loop and explain how it brings the system closer to 

equilibrium·l-t ~ \{;fY\~ Cjo-€S u(7 \\N \tR.. ~\i:) 11-

\\I\CQ.RCl..v(S e:vapueC\.\I.I.,~ v\) hlch t(2.eOl~.l' ClOvo(S 1;\ 

c;ltG~~S ~CL,~~ ~ olt(~o..<;,.eS 'k.-mpee(X.n..e...e (Al\(Jv-Jw~ 

~ ~\9-e\2cvt"\J'£:)? ~ <)0 \::~:U./ ¥: c: l~ i2 tl) "" 

F. Pick a positive feedback loop and explain how it moves the system away from 

equilibrium. CUr\ \V\~(I..<""<" 0' n, \ ..... '" ~p l \I CH-(.\..'\..e ~ i"Yu...- I \ ~ 

C>\ \.'-0 u:>h\ch cUC~c~'}.eS c0i\xJ..o s\. \V\(,~Q.<\:Qs ~ 

~i.ll, 'V\~CLW -\~f"<V\"\X\~ ~ '\'{XY\(J-c~'(2i' 
Ne...""tY\..l42 ~ E'qU\ \\bl2-t~ 

4 



ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate ci'tallg.fL---

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

CO?.., COvJfi.S 

II\C1tJl. Stcl tON r.r. 
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ISP203A - Global Change 
Feedback Loops 

GROUP#: f 
Student IDs of Members Present: 

f\-g~ 90Dt2/1 
fAY 1)5 J..f~TI7 

Part 2: Group Work 
Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: I .\ 

I\,~ -e,"''(;I\f+r:-~(A-~S~S~ €-'1.t!'\)+ t,,~.,... COvIfSt; 
fY\. 0 r-t, 0 L ,'i=h.'t,.. S' a.,r't'\ 0 . 

2. Negative feedback: • 

~h t\j~tv\- Cq",vS,-,S t\!tJ\,-t t-k~~ ('c\..vS. k<' of. +1. Saf\/!"; t'lFtI'\-: . v ~~ 1\", 
3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~~0i~ ~.~ > C OvJJe.-f C. bvP5 ~.:-
r(\ b( to 

\" l'\t! i: cy 
?o(!AJ\)' . ~ ~ 

Q1y'~\ .;;; 

---

0<10<1 
0<1 
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ISP203A - Global Change 
Feedback Loops 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

fo~l ~.~ kc.""-~2>-"· \NL.~ '\-t-trt. fS t~S5 \'U-, 1M.b.-<. .,.......jJ""/-;OiJ\ 

t? (',.-~1<>r k& f/-vJ ~WC~.LrtrJ.vr('., 14t-'(s 'it, J' t~j~. 
1 
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Feedback Loops .. 
ISP203A - Global Change .. } ~ 

On the diagram below, a) insert arrows to complete th feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

START 

, r051 1-1\[[, 

t~""f t\ Cv'rtI~, ohv(t-1,<UiQ, V ! ( I 

- -\\~~ 

~7 

------~ 
Increased 

net radiation 

less sea ice 

j 
Increased 

evaporation 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Malter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

l 
1 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

------------------ ----------- ------- - ------- ----- -

GROUP#: 
Student IDs of Members Present: 

{\ LB \ '\-=!,L.\\ g, 1:\ 
f\L!pq ll-\-qQO \..1( 

)5.\ 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: _ 

Cf1)nqc. Caus.CS KCl.C\\()YI-miUtll\( r -rT1( ()V\ Cj InC\ 1 CJ1Cln«J-C 

2. Negative feedback: 
ChOI'XI ( D(CLl rSoI S.Lf ~ IL 11'1 h:a Us, Ci ne\ n lOvtS \'=)(lCt. To\J\..JQ vq 

eCj VI \ i \:7 \'\ U 1'Yl . -
3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to tem erature. 

,., ."t4':;;;'":;;~~'i\\ \ Cj Yl ~ ... : ....... 
~'~:'~i:;b(;;->?> ;0 y ... T ~\J~GL\G\S 1 teY!\P(YQR,\K. 

\ 10 v YY\ I YlGVCCl. sc 
\ ('Os 

1I'lft\\-(C\ cI 
C\ \7SbV\?( . ~ YlCKO\ <; <- e \,cq?()v-llt\ II v\ 

C><IC><I 

C><I 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a neg~ feedback to temperature . 

.pbS-

~ ~':D~ --=+: 
<&<!!f1<':-:i, n~ <:lJl~ud <: lit ~C.;\-CQ <;..( 

()CQ;\ ts "eVCCl ':£" \\0" l I \ ~ "\j C\Vuv,-" 

O.....:n~f---.......L.;:;c¥cct~ ~atLlK. ~ 
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--------- ------------

ISP203A - Global Change ~ 
Feedback Loops \.Jt 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 
i®~tfcM\Jn: .. l' .... C\)Jj)e....") V\Il GK t \t (10 OVa. ill) n LLll lUi 

CGl lJl YeS VllC)lrC CiuLlO ~ -ro fVYnl (IJJlcn CO () KS SLl n It Cj n t tD 
f?C b I ()(J<:::QC\ I v.,vllcn CC\ Ll <;{ ~ I c S~ IlGJ n t 7tJ DC a b50 \-be: cl I 

B. Which specific step makes this a negative feedback loop? COl U\ Y( S a oe..C-K..Gl <;;( 
13 \ ()C~\ n~ Df SU n \ \~fI;f- (n tc 11700 a1UM ' 

C. How might cloud cover produce a positive feedback? 

\7 c eel U'n llnt-I'l C~ CI () Ud (& f1J nnn\ 0. net b UVlots a vc CKottoJ I 

\NYllcJl \"C I cO. <6<..~ nWt ") I n CJt'I0\ s..td tc 111[X rutfl/l K ' 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. 'If global warming causes the loss of glaciers and ice sheets, would this result-in a 
negative or positive feedback loop? Explain your response. 

fosln.JL , \It eel \."- <,{( 11'U. q \ ClG\.Q..I"S eLK n t K -tl--tctl ncy '/VU.. 
light Gt\'1\.IYY1o/tC.., SO 1Y12 ttVYIPcra.nuc COVlTtVI.LUS 

to \ Yl (AflOv8--V 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to comp'lete the feedback loops and b) label the 
f~edback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

START 

.1~: ------+. 
;"-'.-"-,,-,~" 

Earlier .. « ___ _ 
snowmelt .!-___ ~ 

I 
/pos Ii'-..L 

....J..-' 

Increased 
net radiation 

Increased 
scrub 

growth 

D7(::' 

~ 
Decreased 

albedo 

More 
summer 
clouds 

Less sea ice 

I 
Increased 

evaporation 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

!V\tll'( heat CG\\lS-e~ I tSs. lC..e, CGL~ ~L W\t!v(. tvO PUG no ~1 cC\,U<;;c<;: mon. 
ttl! \.,\ CIs:. CQ \l sc. <;: \ c <; <; nlt y a c\ l a tt LNI c.CDLl <;: {. s. \C <; <:. Gl 11'\10 ~ P /'l0V c 

Y"ltGlttL, t3l1119111<jtGmp(rcrtuK- kJClCl tD\0ItJCliSiCll"le-C!I. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

LU'Ilil tlJe.C\illl\B7I1QJ( WCH"> UP, 1llt ~O I ill 1l1eJt<;. ltn(Jl IS acU'..Cf'(..o&tC1 
0\ IXd(), lUi Wi) Q nCJ'Ca<;,-{~ nU vaG IGt h oVl U.,VtCl'l (V) -rYlQ t nOl 

co. u. Y( -rrtl2 Cltm CSP 1121'L 1D lbe C Gmt n ()j+c y , 

~ 111tru .. \/eCjll1n I ng-tYLe. Gl1Y\lGSOnQ,WW Ish.QCtll ng UP a nCi In 
lYW UlC\ It \ <;, LullN1U (1'19 t\l4 b~ nwtLcl UlP' 



ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own, This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Largevolcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 

I 

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 
change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change . 

. -
PART 1: Background Notes 

$ l' incxeasd more, eVUpOfCtI1 on 
Tempf CQUS{5 
Hore evC{p whfch (Of.lJ-eS 
f(}(j'y( c /oUdJ /7J Iv! f1/) 

m()Y( ((I(om/~ Sun If9hf jz; fk ~/()c/(ed whfch 
/Lsr:producf/on CJf//7frarrd l/jllr! C(lUff> 
Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 



------ ~-------- .~------ .. 

-~;~~~;: R~-- ..... ~ .. --.~.-.~ 
ISP203A - Global Change 
Feedback Loops 

Student 11;1& of Members Present: 
A-1IJ1/113{/ A40Co~(lJCo~ 
A J.\-09~ !.\:'2!) I 
A 'J::J Co 

Part 2: Group Work 
I . Make sure everyone in your group understands t~ese t~rms before movj.rg on. . . 
~\tlQnq~JJ1ih11. Positive feedback:ChanQe5 fhe efJllI!lb/if/1Y/ W~t7 f.! e4Ju,/tbrlf//y}. 
m'1u~r r LU II Chan9;:( in ttU Jv.s vcaUfd f;tff.-fhi'r ch ~nq.(J In lhU'I/ st- ern .such -thr. 

<SOme f'omo(}(JCf]I- 1(1 ffk Ns 7f.ova'CI. I "'! 

2. Negative reeabilck:CfllInge oaurS r; es 'f-CQ(/5-(s, 
an()PfJOSr/e R-sPClnj.e, If Size o/- Chahq.tJ fjolrgcJl7 f-h-eJ"VJ/em, 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a ne ative feed~~~~,t~ tE\mperature. 

~~~-/,;..o~re Clwu.:> .. i. ~ 
~. '. ~ Ore. Wd#: 

. <+.'"" I/c.lPO t' 1(\ 'tYle, atmosp 11 ere 
WHit 

ocd/ 

C><!C><! 

C><I 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a ~WfYl~o~~erature. 

~ 'C-A.f 

ij····I'lS§3 ., ... ~ ·····;:··,:'··'HortUlO\{( »,,'" 
~~~ YClPO'( in tn{ o.hlIo) ~Mrc 
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ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Tem peTO/u re (rnre.aH eotJf05 more e ropor,q/iZln uJ1 r ch 
ca().JtJ mClrt: clOlJ(js ItJ 17Jtm rAI/1 fuh caUkS moq 
i()[(}mlfJ::J sun Irq/?f IV bc/:JkJdceG/0hrc/1 cqv${S 1(..<;$ (JrcJc[Uc,ltd{l ( 

B. Which spe'Cific .steJ,l makes thi~ a negative feedback loop? /nfrCl rld... -prrJh1 afff:$fo~~ I 
Ar7 eVen'f l/il17jJ IncretU'-cS'i Ca()~-es -evenl-s (-eVtAjJl) P 
W()f C[{(JUS / (S~ Of ·th{ Same fc/11/J ( fCmf' 1'lesS') 

c. How might cloud cover produce a positive feedback? 

f}(I ((}CreaJ( Ih woler Vopor will {!;ffr -fc;rlY7 //~U(d wCllen 
Ul tT9'I fS {'··tle.aKd v...h.en yf/V brZC{k /tN/I1dS"V- r-c~()J/n5 
{){£Ji ff/-efC /tK M£ltl ns Up f/'7e ohJ1o ~p 17 e ,e, 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.'··lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

TYlIS WOUld res-uN /n nequril/{ ftedbact' loata because 
on ev~(\t tiocr£Q\'-{ Ih\i~} rauS6 -evmr:) LglaUers ard 
tc-e Sheets) tnot ccnH-e.s \,tS5 Ice co~eraq.e 00 Th e 

£'arftJ1s .5Urfatf.. 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

( 

START 

More 
summer 
douds 

I 

E. Pick a negative feedback loop and explain how it brings the system closer to 

equilibrium. Kort atmosphel(c, neo.Hfl9. taU ~ 
/{~) sea t'u whrrJ.1 co()JCS an f(lCrCQJ-(-

/(1 evojJcratrvn U/lJtC/h CClI/s-eJ mCl/f J(/J17Il1-(r 
Clouds i {)J(J(vn (aUk! C{ decr-er1f~ InJJe! 
rad/of/()(J if f!Jen las atm(}[pfleOc neon tq, 

F. Pick a positive feedback loop and explain how it moves the system away from 

eNi~(tm. QfrYlOSphertv h-eOHnq cau/iS. l-e.JJ jfXL/C-£/ 

uJhruh dtcxe£lSeS tl'le albedo) umruh H1LredK} 
(ld mMLt11UV), vJn~GfI WlCftOJ-e5 iY\or-e. 
Q-rffil)p net (G htC\nntJ, 
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ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Largevolcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to retum a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

pH m.Q{lyu.3 t 
-+kD--W 5 1 



GROUP#: 
ISP203A - Global Change 
Feedback Loops 

~~':Ident IDs of Members Present: 
ttl( ~b-q d. '170 
~~~~S50 ~43~q~/33 
42// idl L{4? 

Part 2: Group Work 
Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: C.hOv),"\~ 'IVl --thL s';JS-Krn tha.+- Ccu..t~S 

rn 0 j"\; 0 F fh<1.. s: a. rr\.n.. c}t.C{ n9.e .. 
2. Negative feedback: dta.(\~ L'n ~ stts+e.rn +ho.+. CWJS.t.S 

0. d\od''c9L in.. f1....e.. () ppOS [}e 6!re~H'o h a) f1\.Q, 
o n~l(\oJ..' ' 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~ " t~~o.<-~~~ .. :+~ 
r'lUJ r'- AI S !;>' 

~~ C.tOv..~ g 
.~ 

\~ ~ 
S~ {~ 

rn ~~ 0..,,0 ra.Jro (70<10<1 

0<1 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negdi,:,e feedback to temperature. 

PO') I +l If t. 

CJI33 6i):f'~ wo.tuf v~~~·) ~:c.r 
~ (0\.0 ... _.- ___ ._ .. _.j ~ 

.,£~~~ -----. .. . ~I. _. 

leri' ·f 

A
~o')li ~ 

't( Y..~ If::' 
~~o· t-! 
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ISP203A - Global Change 
Feedback Loops 

Questions 

"", '. r 

5 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 
w~ te.mp.e.,ro...14.lre. Irtc.rea.~e..s ~ a.rt mo re cLolLds 
-t1cC\.1- form. ~ cio u..d..s h (oLI£.- MOrt sun Ifg ht -fro m. 
~ o.:l"rnOSj7n.n,¥""e.... <l.Y1d re..e.mH- 1+ In Sf<l.U .. 

B. Which specific step makes this a negative feedback loop? I 
5 QrY\..t2.. CLS M 0 Y"e- a. n S'~ ~ 

C. How might cloud cover produce a positive feedback? 

w\\..vn clou.d.s fort(\.., 10("]0 Cl.Y"e- M1n3 f1l r~~ 
uJh.vtl b {) n.ds fo r rY1 , fv2. ct t 1':; rU-~ Q. S~ d, i/'U..lS 
+emfUahure 1()~ItS-e..S. . . 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.·'lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

r-+ UJOL(.1.d U ct posfhV'e.. f'e-<Ld bl.lC-'t- LOOf· 
T.e..1l'1 PlClRturt (nCALCtu,g cJhfc:.k cCLA.Lin.. S I'CJL 

f;:I tI'\..U -I- tAl h t ch C IUJ.S.Q. ~ ('es s Su n If 9 h t aJh.e do 
u) h lClh CD..J.t.Sk£' rYLO Y'e Ov k:> S 0 r P(j-I) 0 n. In +1v?... 
~Ocrth's sv..rfat..Q.. u-->nut-h cnu'eCU'.es: ne.+ (QdIcJ.7i"on 

w h ~ CJh rnc..reQ0.RS' 1-'1---..D, .ff.A'Y! f-Q.tro.. t-ure. 
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ISP203A - Global Change 
Feedback Loops 

" 
5 

On the diagram below, a) insert arrows to,co,mplete the feedback loops and b) label the 
feedback loops as negative and positive, MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

1 
Increased 

scrub 
growth 

START 

Decreased 
albedo 

less sea ice 

1 
Increased 

evaporation 

:;:,::~h~~~~ "»­
At;;;osph"d~; " <!:­

·,".,."~~afing)J 

~~-o:-t\-ff-"'" / 
ftl eLI? a,C --------

Decreased 
net radiation 

More 
summer 
clouds 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 

tv\..o(€.. h,QQf1n9 i l'\e,nQ~S 
CfIVA-te-S yY\ 0 re. c[ 0 1L6 S 
fro m ~m ~ ct bJ 0 \' n-e d 
bac)L t-o Spa..LL whfCJh 
~ C\.ji/\ Of " " ,-

tYClfO(cdlQrl w h ICIh-. 
uJ h f v\-I. It! {CJ tk:..S S'u,/'1 I f& h t 

Gvnt{ n .... +-LLt tJ Iv ("f 
'Ii\..CQ hJ' ,ies !)~oct-m OJ P f\Q..r'f:fB 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

0vo (\Q., cvl-(Y1 Q S P jt\cvrft:... hJLo.. h "-el (CL\.A.J'.e-S' .e OX I (c;r 

.s now vnJtJ+ 0h tdvt d-U2.reQ~S'a1hk'.d-o (re.rl.tch'On) 
w'" rc.0 t'h crettces CAbJ'Q r{,M n 0J h fc)n IhJYrC([H!S 
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ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Largevolcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 

• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

~p 1 rY'tY~ ~ hM&e 3Ct0e5 

{V\~ w~ '\.lo.fDII ~Q ~W'- w~ \1 ..\bun 
dtl S 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

1 

tVvote 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP #:1 
Student IDs of Members Present: 

!>.6C! T 5-:;'Q IS PrY2.19S42.3 
fT"6CJ H~ flu 
f\4J.117\3Cj II.e 

Make sure everyone in your group understands these terms before moving on. 

1. Positive fe!'!dback: (A ~..e IV) 0\. ~~ CClJ-lE.'€.-5 -Qu~ 

~\~~0~~ 8~C)f-~8/4?f!!~ ,n"the 
2. Negative feedback:~ow O:t OJJ\ e.~l4ri Wv) I ~'f .O~UA.\"S 

'B-.{SteW\ 1'&$ ~ lY'O\leb kit.()C, -lMotd:s ~hlotiLth1 -"/ ~ 
3. On the diagram below, show how an increase in temperature can affect water va po Offosvt<e-p 
in the atmosphere, leading to. a negative feedbaGk-to temperature. (,-:-. I "A" 1 ~Vl8-+ 

fV'\I.5'C-e.. ® .. /, .. l0.! S£'('Y\S V[=<-j- ~ v: () U 

~ :' __ ':,. '7>-, ,.etj? L",..o,Ohete. ~..".. I:) IDC~ (l UAl.~" ~~~~ l»~ "~\' b' " 1\ onc;,~ 
~ .. :=. ~ O--\"~ v 101 c,f6Wl:> '-""""~ 

~.. ~~<:> ~vle-(~s~ 
\~\,llr) ~ 

~ t2' 

2 

f( ~:;-rI" 

) 
Ii' \~t LI~J7 

\ il'l .e,,\l(} \ 

C><lC><l 

C><l 

C><lC><l 

C><l 



ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 
~ ~'f' 'Ii" ~~s-e.D I CtLG\.71""j fY\ c.r~'C:e 't7A \AJo.-!-ey uttPdY. 

0CPB {Aj,;~c'± 5/J-Sit';i! j;t\ fN£ tttlvlV3plto" ~ ~8W"%o1'''f} /!Awe Do Em reel h€o1r 
c\,ruM: ~ ",::;vJ' (J. l1'\CA'Yft9,/"'-'I /l-,;t a-W L0ck/-er if- Yi..-Icu.-efl:::, W h Ic.-~I 1;-

,J ._, SUI1. ~ h I-- {OCA":; 

B. Which specific step makes this a negative feedback loop? r~, WI 

{-Cue .. Jd6Q.~e c:k NAe "StlVl~ d~ v:J Sl{y~( I' 
h€OL+ Q~ by t1V/ rv)(! .. Ye0l3e ~ m~j'~:J. 0{/LV~e 

wo...+e..v UaPOr I!U.a.Xes t'f Jt e..oa h'lJ€ "t-ViMp. 
C. How might cloud cover produce a positive fee<fuack? 

~:=:A~ ~~= i 'i@ ~£ce~~ ~·"""15 r\C""""", ~,........~, 
~ If\oc ~'i p Y\..Q....('-e.. • 

- IV\.Q..~~ M k!MP-7 ['v)~"Se. M uJtfer 'U",IP6r~ /1f1C.eha",-: 
q~y--> )"n~r-t"~"'£ c.(- ce$sD/RP~ c;)F" rnfr-alred --)(hc:..r('~. ' /' 
){Ibedo: ~<.]f!'?f :JtAt'n:{.e«. 

Oil Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to Y-e~ 
thermal EJnergy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D. If global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

fc>-:,\+tL/~ -M:~~ ibOp \:::&~\12 ~4!.-lr t5 
&1'1 'r V\.e..n~:&~ Lu \.., 'r~ l~":> 10 CCi'ld-fA.e.v..- ';1'76-. fZt::;?L '5.£ 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

j 
Increased 

scrub 
growth 

.'" ' '~, 

::::):::,_:,~Sl~s:~: ' 
·.I\ttl1Qspherjc £.--1 

·H~~iing 

START 

Increased 
net radiation ~ 

Decreased ) 
albedo 

net radiation ~=--____ -\ 
More 

summer 
clouds 

less sea ice 

j 
Increased 

evaporation 



ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Largevolcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 
• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to retum a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 

\;;; 6:, 0 - , :, -,. e \"'lcJv't. J;rUt"'-- IA i>u'%.(, <l0c> -"., ')1.5-l-S ~ 
t> V ~ \ ~ \(\c.ve.~JiJ ~'f' 

\ \ \ ~\"'Iln~ 
o 

IV \1. c'j-

:~~.:.~ 5?S?S? 



ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

· .. _----_ ... _--

GROUP#: -x, 
Student IDs of Members Present: 
It<; So I;;' I 3 I( 
t\"3i (p -Sol1U 

Make sure everyone in your group understands these terms before moving on. 
1. Positive feedback: c.J..A~ \"-' h c,'j>~ CA)S-L-<; ~~Y' c;v,~ 1- -; 

~ Ii (. "'- """~ \-- So'IK- (.,uw~" \", kLt.. "'-\, ~ ll\W<L(t,~ 0v"'U(c, 1\ 

2. Negative feedback: C)V\Vv-Cj- 1"- <~ U\l~S D!I'I"s.k vL~ 1"'-

'? ,(,,10- ~<\- ft.<... ~4~ {< tl.v.t (-z, '("'1v ,I.\ot,,,,,,,. ~ 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

~.~ 

j.{ \(\("v<-~7~J.. 
I?-~ 'V ¥-W'~ . 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a 1 9 iote feedback to temperature. 

f#.¥""" J -, .... A. \VlG\"tC~ 

~.".;"~ €':'[Y ,-- I ..... :- ~W'(" G0-Y .,',';,; , '. . \. _ '" If f ~ 

~~~01!,~~ \Y'(fi1~ ~::.::\(;cp ~ 
\\'\ Cvtl s,t d ~ GfrV'" 

o .J::~'Tf( __ te VI' f' t! 
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ISP203A - Global Change 
Feedback Loops 

Questions 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

\\e- Cl <>-Xl s v,<J lu..~ It" 1M. ((.1"\ "}'v\- \ot.c:A c \ '" \0 S flvGL-
orc\ Coo' -nz- SlX""~o- k.M ~, "I Jk\\~ , 

B. Which specific step makes this a negative feedback loop? 
.l\ I,) \r< ':J'-t-V'I- \n-<.,GW'-<. t"L<- I \'"\c,~£".l.l(1 .\e-""''fu v~ bJ~ 

-\1> \Oillr< ~ f n-,{<-~. 

C. How might cloud cover produce a positive feedback? 

\;-J ~ C.lvu:lc.. Cv4- C\rQ(. W l-x> IiI\ JI,. i%<.., ((,..0& \<..J. 
v-e.,lM.'< \~J \,.Lt.\- Q.vW'l,,]' 

Albedo: 
On Earth, water and soil covered surfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D."lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

?O~,~'L-- ~l?~b/~ [(t ~ b~J~5 
~001\ 
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ISP203A - Global Change 
Feedback Loops 

On the diagram below, a) insert arrows to complete the feedback loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier , 
snowmelt 

j 
Increased 

scrub 
growth 

\"", Les's 
':-. 

{ib'7(\I\rL 

Increased 
net radiation 

Decreased 
net radiation 

START 

{-., 

Decreased 
albedo 

More 
summer 
clouds 

Less sea ice 

j 
Increased 

evaporation 

E. Pick a ~ feedback loop and explain how it brings the system closer to 
equilibrium. I lu. I 
~ \V\(#),lJ cA ""O\'~I"WL w..-d-lI'j o.~ H ~~<" '1£.< 1(.0, 

It-.. S \ <.t- Q,4.l vt LU. ')..\N.- Vol b ... vi 0 ltV (" \ L k l Y'(A..C. ( Gl ~ ') ~ t-
Y-&'GL,\-vV1 • ""',\, l.u.c,lt:, \<-0<-{. (/.,y...,os.r\eN'(.. kv\iVl~. 

~'V,~\vt-
F. Pick a ~ feedback loop and explain how it moves the system away from 

equilibrium. 

\\? -tu- C.\-r-07~~ 'vv. \3 II- ~I\-S ~ 

\1> \1'1 (,~ vs.t.d .U~ulC. ~d'v\., ~O-c.t~J \-v 

\J-i,.J. ~ h \..c,<, C-t-\N'V~~I('" ~"\'I()' 
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ISP203A - Global Change 
Feedback Loops 

Objectives 
Upon completion of this activity, you will be able to: 

• Identify positive and negative feedback systems 

-------------

• Describe how feedback systems impact global climate change 

Causal Principles 
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and 

change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

3. Matter moves and changes to return a system to equilibrium. 

8. Feedback loops can accelerate, decelerate, or dampen change. 

PART 1: Background Notes 

Part 1: Class Work 
A. On the diagram, label the steps that illustrate the positive feedback loop for 
temperature between atmospheric temperature increase and permafrost. 
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ISP203A - Global Change 
Feedback Loops 

Part 2: Group Work 

GROUP#:'j 
Student IDs of Members Present: 
A "35""11 fiT 3 
A'-t283'1-;to'-i 

Make sure everyone in your group understands these terms before moving on. 

1. Positive feedback: A G"'~":>~ ;rt +~<- 5'1t'''' c",~,;"3 t-urtlo<,. c:.l-,o.f"\.~(s ;" ~II~ 
$~;\(.."" $"~\' +1-,"+ So~< """'p"n""+;,, +\,~ s~staM ;n~r<Ar..,. 6V<(Q\\. 

2. Negative feedback: A- c\no."~~ i-: 0. ~~lk", CALAS;,,~ q" G~~O~ :\-.. r ... spo"l<1. ," +~ 
~kV'" +0 r~"'ur", 'r-o ,,-,,\u, \;\"-,\.1."". J 

"~ 

3. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a negative feedback to temperature. 

r'f\ 0 <t ~'-'.\<! .. 
\jo.~.r i" ah,.,?l\qr(. 

~4. 
~ •. 

to ........ o.lo:"',.(} b\oc..~ 

C><lC><l 
C><l 

4. On the diagram below, show how an increase in temperature can affect water vapor 
in the atmosphere, leading to a"'l'legative feedback to temperature. 

pOS \'~'v<.. 
'Iv & ",. 

~ ~.(&~ ~.: 
.~ i"c. r(.O.~<' ~" 1\ 
~t- ' ~C!..<" --?"(IW'"",().~ ... a~15 ......, «>O((."r:" 

or~ ",,,, <.l v 
«' L 'Mrc. \, t· 

\IC\~u" ',,, cW"~~ " >orr .0" 

\ MO~t ~~t-
fe."" ptm trw¢.. 
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ISP203A - Global Change 1 
Feedback Loops 

Questions 

y 
A. Why is cloud cover considered a negative feedback loop in a warming climate? 

Oow!. Cow .. , \:,\o<.'o.s ~ .. S"''''s ro.~S t'/'"D..... hi+ti':j fht Eo.,..~s S"~ .. , 
-b be. CM vu-\d -h> T ~ . 

B. Which specific step makes this a negative feedback loop? 

TI-)e. r~cl.uc:t:c)t) oP J: R. (ll'j) tro,,", t~.. <:.6.,,,\ ~ tk~'h ",~. 

C. How might cloud cover produce a positive feedback? 

?roclLl~"~ 0.. Clou.d. +0<m5 6on.l.IJ re.t .. "s:"j "'n€''''5IJ 

Albedo: 
On Earth, water and soil covered s.urfaces absorb the Sun's radiation and convert it to 
thermal energy. Glaciers, ice sheets, and clouds reflect the Sun's radiation, rather than 
absorbing it. During times when Earth's surface is covered with more ice, more of the 
Sun's radiation gets reflected back to space. During times of less ice coverage, more of 
the Sun's radiation gets absorbed by the Earth's surface and is converted to thermal 
energy. This thermal energy is radiated towards the atmosphere and absorbed by 
greenhouse gases. 

D.lf global warming causes the loss of glaciers and ice sheets, would this result in a 
negative or positive feedback loop? Explain your response. 

?c)5i~"L.. G\ob<>.\ WQrN\~'j (UO\A\a 1'rle.1+ 5\1A<:'W ~ ICe. J'=ts . CAUS\)J~ 
f'\ore. su<.J'o.= "rap, to absorb fh .. Sttt'l'.> ",lAdCrl-,'on CAU')\ Ale, 

More. +~er""Q\ '-V1<!.'E)'j '0<.;"3 CGnve.rhcJ. (AlAS I fJro 

N'\OrL. wa(IY\\f\~. 
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Feedback Loops 
ISP203A - Global Change ' ~ ~ 

On the diagram below, a) insert arrows to complete the fee back loops and b) label the 
feedback loops as negative and positive. MORE than one arrow may go to a single 
circle. 

Earlier 
snowmelt 

Increased 
net radiation 

Increased 
scrub 

growth - \(..I. .... 'l 3«<"""'''\l 

~~ 
~~. ~.""!'-:'':'' -------

::':wt::;;:;Yl,~:~~·-:,:.':~.:~~'-'. E-) 
:l:",'P,tt~,9S~he:~i,f'r :, "If---I 

Y~lHe:atihg" .' 
'::' :,t::· -:,~ , 

START 
'," . . : .,,~ ., 

!~~t~f~~~JC/ .. ----+~O'-f\-tA-(~}=) 
71 

® 

(
Decreased 

albedo 
\-Y:c.t', .. .,es 
~:m 

e 
More 

summer 
douds 

Less sea ice , 

E. Pick a negative feedback loop and explain how it brings the system closer to 
equilibrium. 
~;"c "' .. ",t -) \ .. s; ~tp. ,~~ ~ ;,,~ avc,p. -) mort (.\<> ..... el.5:--) ~t..t '('(>.0\;"'\-.'0,", 

"' ..... i,,<.f'w.~ ... ',,, htot "" .. \I"s Surl'o.<.<a ,(.(.. T,,;s ;et u~e.J i'O c/;,..edl j ~e~l.d· 

1"'''\~\''~ I ,",c.o\> COtlVltc\:j (1-, 1"L rf"\"\"'cl S"'r~,,(. .. C6rwer ts {-'rot 5<.<n\'8"t 

+0 l.tl ~(..1\~5 +r"l~~aJ hJ JC<'<!''''"'owc. 3"'<;<'5 ) 'r,e.C\+;"3 +-h.", G:"'rt~. 

F. Pick a positive feedback loop and explain how it moves the system away from 
equilibrium. 

1"'- 'r-eo.+ -) \eS5 '}<A i<Q. -) J.c..c. q\bLtl.o -) ;"Co (,,,,c\o',,tio,", -) in,- 1",1.. ... + 
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ISP203A - Global Change 
Feedback Loops 

Part 3: Homework 
If you complete the group work, you ay work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

The following mechanisms have caused the climate to change in the past. 
1) Determine if these will cause global warming, cooling, or neither, and explain 

why. 
2) Determine whether these are examples of positive or negative feedback loops 

for the climate system. 

Aerosols 
Largevolcanic eruptions can eject ash in the upper atmosphere. This ash can remain in 
the upper atmosphere for many months, blocking the incoming solar radiation. 

Rainforest 
Cutting down large portions of the forests on Earth kills living plants that remove C02 
from the atmosphere through respiration. 

Permafrost 
Melting of permafrost will release methane gas, a greenhouse gas. 
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